Translational control of malignancy: the mRNA cap-binding protein, eIF-4E, as a central regulator of tumor formation, growth, invasion and metastasis.
Recent studies have implicated the mRNA cap-binding protein, eIF-4E, as a key regulator of malignant progression. Indeed, the major intracellular signaling pathways involved in tumor growth and malignancy, the MAP kinase and PI3 kinase pathways, induce eIF-4E activity. Furthermore, immunohistochemical analyses have revealed that eIF-4E is overexpressed and related to disease progression in human cancers of the colon, head and neck, and breast. In experimental tumors, manipulation of eIF-4E function profoundly affects not only tumorigenesis but also tumor invasion and metastasis. While increasing global protein synthesis rates, the increased activity of eIF-4E that typifies both human and experimental tumors disproportionately enhances the translation of a specific array of potent growth regulatory and malignancy-related proteins, including c-myc, cyclin D1, ornithine decarboxylase, vascular endothelial growth factor, basic fibroblast growth factor and others. Herein, we review the data supporting the notion that, by coordinately upregulating the translation of numerous malignancy-related proteins, eIF-4E plays a pivotal role in regulating not only tumor growth, but also invasion and metastasis.